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£46 TRANSIT of VENUS 

relatively to each other during the time elapfed between 
their paffage to the fame threads. 

Obfervation de I'eclipfe de Lune 

ON a fait iifage dans cett£ obfervation de la mSme quart de cercle, et de la meme lunette 
qui avoient fervi pour I'obfervation de I'eclipfe de foleil. La marche de la pcndule etoit ce- 
pendant un peu differente parte qu'bn y avoit touchc. 



N° XXXII. 

An Account of the Tranfit of Venus over theSun^ June 3^, 
1769, as obferved at Nenvhury^ in MaJJachufetts ; by the 
Rev. Samuel Williams, A. M. 

THE tranfit of Venus over the fun, being one of the 
moft uncommon and ufeful phenomena in aftrono- 
my, I determined to make as careful an obfervation of it 
as I could. Early in May I received an invitation from 
Triflram Daltont Efq. a gentleman of Newbury-Port, to 
obferve it with him. He had a feat at Newbury, in a 
high elevated fituation, very convenient for this purpofe, 
at which we agreed to make the obfervation. The wea- 
ther for feveral days had been dull and rainy, but clear- 
ing up on Tuefday evening I went early on Wednefday 
to put every thing in readinefs. The regulation of our 
clock being an article of great importance, I was very 
careful to have it thoroughly examined, and well fitted 
up. To adjuft it to apparent time we took correfponding 
altitudes of the fun, both before and on the day of the 
tranfit. In thefe obfervations, it was eafy to arrive to a 
pretty great exadtnefs ; and as they were very numerous, 
the going of the clock was well afcertalned by them, and 
found to be fteady and regular. The telefcope we had 
prepared was a refle£lor made by Nairnct magnifying 
about $^ times ; a good inflrument, but not fitted with a 
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micrometer, or with vertical and horizontal hairs, as we 
could have wifhed. 

The third of June proved favourable to our wifhes. 
The air was uncommonly clear, and the Iky ferene. 
About twenty minutes before the tranfit, I began to keep 
my eye fteadily fixed on that part of the fun's limb, on 
which the planet by calculation was to enter; an affiftant 
counting the clock in the mean time, while another tlood 
by to write down the obfervations. Thus prepared, we 
waited with a kind of agreeable anxiety for the high fa- 
tisfa£tion of feeing Venus on the fun; a fatisfadion I had 
once before enjoyed in viewing the tranfit of 1761*, and 
which I knew muft end with that of 1 769 ! The firft im- 
preffion of Venus on the fun, I expeded would not ap- 
pear like a diftindt well defined black fpot coming on as 
it were in an inftant, but rather like an ill defined mix- 
ture of limbs. The event was agreeable to the conjec- 
ture, for at a** 30' 14", apparent time, I imagined I faw 
afmall dijlurhance on the fun's limb; but the impreflion 
was then fo fmall, irregular and ill defined, that it was 
not till after feveral feconds that I was certain the tranfit 
was begun. But the impreflion increafing and growing 
more diftinft, I fixed on the time mentioned above as the 
time of the external contaEl. To obfervers with tele- 
fcopes and eyes equally good, and fixed on that part of the 
fun on which the planet entered, I conceive this firft im- 
preflion might have been obferved to an agreement of 5 
or 6 feconds. Though perhaps it might be the contaft 
of the atmofphere, rather than of the body of Venus with 
the fun. 

In about ten minutes after the external^ I began to look 
for the internal contaSl. From the form in which Venus 
appeared, being furrounded with a glimmering light, not 
very diftinftly defined, I concluded it would be difficult if 
not impoflible to fix upon the precife moment when her 
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348 TRANSIT of VENUS 

limb would be exadly coincident with that of the fun; and 
therefore determined to wait till there fhould appear a fmall 
thread of light between them. As the contadl drew 
near, the thread of light began to form, and feemed to 
dart on each fide of the planet for feveral feconds without 
being fixed or fettled. At 2^ 48' 44", with a feeming 
uncertainty of not more than 7" it became clofed and fix- 
ed; Venus then appeared wholly within the fun, feparat- 
ed from its limb by a fine ftream of light flowing gently 
round it. This I fixed upon as the internal conta^, though 
this might alfo be the conta(fl not of Venus but of her 
atmofphere with the fun. Not having a micrometer or 
hairs fixed in the refle£tor, inftead of making any further 
obfervations, we could only enjoy the pleafure of viewing 
this curious phenomenon, and Ihowing it to a number of 
gentlemen that had affembled on the occafion. 

To determine the latitude of the place, we took the 
meridian altitude of the fun on the day of the tranfit, by 
tranfmitting his rays from a ftyle 10 feet high, upon a 
large horizontal platform. From this obfervation our la- 
titude came out 43° 2' north. Sufpeding the obfervation 
was not fufficiently accurate, I have fince carefully exa- 
mined the matter, and from feveral obfervations which 
nearly agree, I find it to be but 42° 57' With regard 
to our longitude, the mean of fix or feven obfervations of 
the eclipfes of Jupiter's firft fatellite, gives it about 4" 42' 
30" weft from Greenivich. 

In the above account of the contaBs^ the duration of 
the ingrefs, or paflage of Venus over the fun's limb, is 
18' 30"; near a minute longer than in moft of the Ame- 
rican obfervations. By theory it Ihould be 1 8 ^^'\ but 
as this muft have been contracted at the place of obferva- 
tion, 15", by parallax, the apparent duration of the in- 
grefs, would be but x8' 41"; that is, 11" longer than 
it was made by obiervatiorv. I much doubt whether it 
was poflible to difcern the planet fo foon as 11" after the 

firft 
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firft contad, when not a fecond of its diameter had enter- 
ed upon the fun. It is moft probable that the internal 
confab was paft before the thread of light appeared to 
me to be compleated. It feems as though fomething of 
the fame kind, muft alfo have been the cafe in moft of the 
European obfervationsj as they make the ingrefs near a 
minute longer, than it was feen by moft of the American 
obfervers, when by theory it muft rather have been fhort- 
er. But the different appearances of Venus, different 
ideas of the contads, with the unavoidable difference of 
eyes, telefcopes, the ftate ot the atmofphere and the like, 
might eafily occafion fuch differences in the obfervations. 
Though in the fame circumftancea, it can hardly be 
thought but that the European and the American obferva- 
tions would have more nearly agreed* 

An Account of the Tranfit of Mercury over the Sun^ No^ 
vember gth, 1769, as obferved at Salem^ in MaJJachu' 
fetts; by the Rev. Samuel Williams, A. M. 

THE tranflts of Mercury, though they are not of equal 
nfe in aftronomy with thofe of Venus, are yet of great ad- 
vantage to perfect the elements of his theory, and to de- 
termine the longitude of places on the earth, I had an 
opportunity to obferve one of thefe tranfits, November 9, 
1769, in company with Andreiv Oliver, Efq. at Salem. 
Mr. Oliver had a good refledor, magnifying about fixty 
times. But his clock not being in fo good order as was 
to be wifhed, and not having any inftrument to take al- 
titudes, I was obliged to have recourfe to the following 
method to determine the time. The day before the tran- 
fit I drew a meridian line, with which I examined the 
going of the town clock on the day of the tranfit, and on 
the day after, and found it had kept time very well. 
Comparing my watch with the clock, the time was point- 
ed out to minutes pretty exadly. Taking the minutes 
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from the watch, I endeavoured to count the feconds, which 
by a perfon ufed to it may be done pretty near the truth. 
This method of determining the time, though fuch as an 
aftronomer would by no means chufe, was the only one 
that I could make ufe of; and from the pains I took to be 
exad:, I believe it might be depended upon to eight or ten 
feconds. 

At ihtfrft contaSi I expeded Mercury would have ap- 
peared as Venus had done, fomething irregular, uneven, 
and not very diftindlly defined. But at a*" 54' 40" appa- 
rent time, I was agreeably difappointed by feeing the pla- 
net come on as it were in an inftant, in the form of a 
clear, regular, well defined black fpot. The internal con- 
tail was equally inftantaneous ; at a"" ^^' o" the thread of 
light clofed to appearance in a moment, without a Teem- 
ing uncertainty of a fecond. The Iky being perfectly 
clear and ferene, nothing could be better defined than the 
limbs of Mercury and the fun. There was no appearance 
of any thing like an atmofphere round the planet, but all 
the time the fun was vifible. Mercury appeared like a fteady 
diftinft black fpot, much lefs than fome that were then 
upon the fun. Not having a micrometer, it was not in 
our power to make any further obfervations, either on the 
diameter of the fun or Mercury, or of the lead diftance 
of their limbs. 

An Obfernjat'ion of an EcUpfe of the Sun^ November 6tby 
1 77 1, at Bradford, in Majfachufetts -, by the Rev. 
Samuel Williams, A. M. 

FROM the beginning of the year 1769 till the end of 
1 77 1, there were but two eclipfes that could be obferved 
at Bradford. One of thefe was a total eclipfe of the moon, 
June 1 9th, 1 769 ; of this I had no obfervation, being 
prevented by an indifpofition. The other was an eclipfe 
of the fun, November 6th, 1771. The weather for feve- 
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ral days before, was fo cloudy that I attempted in vain to 
regulate my clock, though I watched every favourable 
opportunity. On the day of the eclipfe I got it pretty 
well adjufted by feveral correfponding altitudes of the fun. 
About I*" P. M. the clouds gathered fo much round the 
fun, that I was apprehenfive they would prevent any ob- 
fervation. But being pretty much fcattered, at i" 36' 42" 
apparent time, I could very plainly perceive that the 
eclipfe was juft begun. This I judged was very near the 
beginning, if not exactly fo, though it was attended with 
fome uncertainty. In a few minutes the fun was wholly 
covered with the clouds, and remained thus till 34.", when 
they began again to fcatter, and left that part of the hea- 
vens in which the fun appeared, perfeAly clear. The 
weather continued thus till the end of the eclipfe, which 
by a good obfervation was at 3" 47; 2". Thefe obfervati- 
ons were made with a refle<3:or made by Nairne, magni- 
fying as near as I could judge about fixty times ; but as 
to the quantity of the eclipfe, no obfervation could be made, 
the fun being obfcured by the clouds the biggeft part of 
the time. 



N° XXXIII. 

An eafy and accurate Method of finding a true Meridian 

Line, and thence the Variation of the Compafs. 

By Robert Patterson.. 

Read Apr. ^~\^ the various methodis which aftronomers 
7.1786. ^^ employ for finding a true meridian line, 
none feems fo well adapted, as could be wiihed, to the 
common ufe of furveyors, in finding the variation of the 
Compafs. 

To find the azimuth of the fun by a fingle obfervation 
of his altitude, befides a quadrant which is neceflary fo 
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